The distribution and properties of atmospheric aerosols on a global scale are not well known in terms of determination of their eects on climate. This mostly is due to extreme variability of aerosol concentrations, properties, sources, and types. Aerosol climate impact is comparable to the eect of greenhouse gases, but its inuence is more dicult to measure, especially with respect to aerosol microphysical properties and the evaluation of anthropogenic aerosol eect. There are many satellite missions studying aerosol distribution in the terrestrial atmosphere, such as MISR/Terra, OMI/Aura, AVHHR, MODIS/Terra and Aqua, CALIOP/CALIPSO. To improve the quality of data and climate models, and to reduce aerosol climate forcing uncertainties, several new missions are planned. The gap in orbital instruments for studying aerosol microphysics has arisen after the Glory mission failed during launch in 2011. In this review paper, we describe several planned aerosol space missions, including the Ukrainian project Aerosol-UA that obtains data using a multi-channel scanning polarimeter and wide-angle polarimetric camera. The project is designed for remote sensing of the aerosol microphysics and cloud properties on a global scale.
CALIOP/CALIPSO (see e. g., [23, 25, 30, 33] ). To improve the quality of data and climate models, and to reduce aerosol climate forcing uncertainties, several new missions are planned. After the failed launch of the Glory mission [29] in 2011, the gap in aerosol orbital instruments has appeared, as similar missions are not planned until 2019 at the earliest.
NASA's Aerosol Cloud Ecosystems (ACE)
mission is planned to reduce the uncertainty regarding climate forcing in aerosol-cloud interactions and ocean ecosystem carbon dioxide uptake [30] .
The ACE mission is expected to be launched in 2024, preceded by the Pre-ACE mission in 2019 or later. After a successful nine years of operation of the POLDER/PARASOL aerosol space mission of CNES, an advanced aerosol polarimeter is planned for launch in 2020 or later in the framework of the project 3MI [1] . Two more instruments/missions are planned, namely, the Multiangle Spectro Polarimetric Imager (MSPI) as a possible instrument for an ACE mission [7] , and the SPEX instrument [39] designed by the NWO-SRON Netherlands Institute for Space Research.
A comprehensive review of the multi-angle spectro-polarimetric technique for aerosol study from a satellite is given in [22] . [15, 35, 39] . For the purpose of studying aerosol microphysics, the polarization measurement must have an accuracy of better than 0.1%, and a large eld of view is needed for global coverage. The SPEX instrument can achieve these demands in polarimetric aerosol remote sensing. SPEX is built on a new technique for polarization measurements using several birefringent crystals and spectral modulation the radiance of scattered sunlight [36] . The spectral modulation amplitude and phase are proportional to the degree and angle of linear polarization.
Two modulated spectra are produced with a 180 degree phase shift between modulations. The sum of the two spectra produces a modulation-free high resolution scattered sunlight radiance spectrum [36] . In this way, The polarimeter module of the ScanPol is composed of two major modules: the mirror scanning system and the optical module (Fig. 3) . The twomirror scanning system is designed to direct solar radiation scattered by the investigated area of the atmosphere-surface system. The scanning system has a pair of mirrors that form a neutral polarization combination. Mirrors rotate at a speed of approximately 40 rpm in the plane of the spacecraft orbit.
The ScanPol viewing angle range on the Earth is about ±60 • from nadir direction.
The optical module includes four optical units:
VIS-1, VIS-2, IR-1, and IR-2 (Fig. 3) . Each VIS unit consists of three spectral channels in the spectral range 370555 nm and each IR unit includes 3 spectral channels in the spectral range 8651610 nm (see Fig. 3 ).
The spectral channels of the VIS units are used to study (1) the tropospheric aerosol absorption capacity and its vertical distribution (channel 370 nm, ∆λ = 10 nm), (2) 
ground-based validation
Validation of aerosol space missions with groundbased measurements is provided using networks of special instruments. Most developed tools are lidar network EARLINET [32] and sunphotometer networks AERONET [16, 17] , SKYNET [20] , Precision Filter Radiometer (GAW-PFR) [21] . Validation of the Aerosol-UA mission data by groundbased measurements will be performed using the technique, equipment, and experience of the sunphotometer AERONET network [16, 27, 28] , where the international scientic AERONET community will be involved to participate in the Aerosol-UA mission support. Particularly, the aerosol properties data obtained from Ukraine AERONET sites, equipped with CIMEL CE318 sunphotometers, have enabled to determine the aerosol seasonal behaviour in the atmosphere over Ukraine [3, 27] . properties in the case of the ScanPol, similar to the case of the Glory/APS and CALIOP, due to a very narrow eld of view of these instruments [26, 31] .
In order to acquire as much data as possible, it is planned to use the CIMEL sunphotometers for mobile ground-based measurements of the aerosol properties in the sites located close to Aerosol-UA ground trace and close to its passage time. Also, the portable sunphotometer Microtops II will be used for mobile spectral AOD measurements in accordance to AERONET programme. This portable sunphotometer is used successfully for aerosol measurements from ships in various sites of the planet as a part of AERONET [34] .
Using the mobile AERONET site will enable to perform coincident space-based and ground-based measurements very close to the Aerosol-UA ground trace, and to enhance the satellite data accuracy.
Experiences in aerosol properties mobile measurements acquired earlier in various regions of Ukraine (see [2, 28] ) allow us to ne-tune the experimental technique for ground-based validation of aerosol studies in the Earth's atmosphere by the Aerosol-UA mission instruments.
Also in situ measurements of the aerosol particle properties with special instruments such as integrating nephelometers and particle size spectrometers will be useful in the locations close to the Aerosol-UA traces, particularly installed on the ying vehicles that allow performing measurements on various heights over land. The ground-based validation program for the Aerosol-UA mission is based on the proposals earlier stated for NASA's Glory mission project validation [38] . 
